late November 2015 that zika infection is -either alone or with other cofactor(s) -responsible for brain anomalies in newborns (PAHO, 2015) . Epidemiologists also noted that in November and December 2015, the great majority of microcephaly cases were observed in poor women (TRIUNFOL, 2015) .
Today there is no simple serum test able to detect anti-zika antibodies in the blood (this is the usual method to learn whether a given person is infected by a bacteria or virus), because antibodies against zika cross react with antibodies against dengue fever, yellow fever and chikungunya. Infection with zika has to be confirmed by virologists who look for the presence of the virus using reverse transcription -polymerase chain reaction (RT-PCR). The Health Ministry has instructed hospitals with microcephaly cases to send samples of blood from newborns diagnosed with this condition, together with samples of placenta tissue (if available) and maternal blood to a virology laboratory. In mid-December 2015, researchers found proof of zika infection in 134 cases of microcephaly.
3 The Health Ministry's instructions discuss only postnatal diagnosis of zika infection in affected children; they do not mention prenatal diagnosis of microcephaly or detection of maternal and fetal infection with zika. 4 By contrast, the US Center for Disease Control issued a detailed instruction for prenatal diagnosis of zika and zika induced fetal anomalies (PETERSEN et al., 2016) .
Prenatal diagnosis of microcephaly is not easy. It is possible to detect abnormally small head size by obstetrical ultrasound, but it can be done only late in pregnancy, and the diagnosis is not fully reliable, especially in a heterogeneous populations such as the Brazilian one (BROMLEY; BENACERRAF, 2003) . Moreover, the zika virus can attack the fetal brain without producing a large decrease in the head's size. Fetal medicine experts can detect brain lesion (intracranial calcifications), but again, this is feasible only the in late second and third trimester of pregnancy. The detection of zika infection in a pregnant woman may be more straightforward. When a women who lives in an affected region contracts a suspicious fever, especially if it is accompanied by a typical rash, a virology laboratory can verify whether she was infected with the zika virus and, if that is the case, perform an amniocentesis to check whether the fetus is infected too. This approach may, however, miss many cases of infection with zika, because on estimate that 80% of people infected with zika do not display typical symptoms of this disease. It is not clear whether asymptomatic 13 infection produced fetal anomalies. If scientists elaborate an inexpensive and reliable serological test for zika, it will be possible to propose such a test to all pregnant women and identify all those at risk of giving birth to an impaired child. 5 The question is, however, what will be the goal of such generalized testing. Finding out that a pregnant woman has contracted zika and confirming that the fetus is infected too, is pointless. There is no treatment which can prevent an abnormal development of the fetal brain, and a pregnant woman cannot elect to interrupt the pregnancy.
6
The Brazilian government is focusing its efforts to stop the microcephaly epidemics on the fight against the spread of the zika virus, undoubtedly an important goal. Public health experts know, however, that this is not a simple task. The two actions that can halt the propagation of this virus -the elimination of its vector, the mosquito Aedes aegypti, and development of an anti-zika vaccine -are both complex endeavors. It is impossible to predict how much time will be needed to produce an effective anti-zika vaccine, as the difficulty of manufacturing an anti-HIV vaccine shows. It is also impossible to predict how rapidly Aedes can be eliminated from the affected regions, and whether such elimination will be sufficient to permanently remove the zika threat, as the difficulty of controlling dengue fever attests. In the meantime, specialists such as the virologist Pedro Vasconcelos, and the pediatrician Maria Angela Rocha, have expressed their hopelessness and feeling of impotence. As Dr. Vaconcelos put it, "we have our feet and hands tied down." (COSTA, 2015b; AZEVEDO, 2015) . But how accurate is this statement? Are despair and inaction the only possible answer to a mounting number of children born with severe neurological impairment in Brazil?
This text examines an important historical precedent: physicians' reaction to infection with rubella (German measles). Women infected with the rubella virus in the first trimester of pregnancy are at high risk of giving birth to a child with severe fetal malformations. The rubella virus attacks the fetal central neural system and can induce numerous fetal malformations: blindness, deafness (and not infrequently, the combination of both), neurological problems and microcephaly. It is impossible to predict the extent of such malformations. Some children born to infected mothers are healthy, some have sensory impairment(s) but no additional health problems, and some have severe neurological and cognitive problems.
Many women who contracted rubella early in pregnancy, and were aware of links between this disease and inborn malformations, wanted to have an abortion. In the 1940s, 50s and 60s, abortion was criminalized in Western Europe. Doctors who performed abortions risked prison and the loss of their medical license. In spite of the existence of such a legal context, numerous British and French doctors provided abortions to pregnant women infected with rubella. The great majority of such abortions were performed in public hospitals and clinics by physicians who believed that the considerable risk of severe inborn impairment, coupled with pregnant women's anguish, justified the bending of legal restrictions. 8 Physicians knew, from the 19 th century on, that "heredosyphilis" induced severe malformation of the newborn child. However, until the 1940s they were not aware of the fact that other maternal infections, including some which looked perfectly benign, could also induce fetal malformations. Rubella was the first virus connected with inborn impairments. In 1941, an Australian ophthalmologist, Norman Gregg, observed a link between congenital blindness and infection by the rubella virus during pregnancy. 9 Gregg's observations were rapidly confirmed and extended by other physicians. In 1947 the US pediatrician, Douglas Murphy, author of an influential textbook -Congenital Malformations -argued that women infected with the rubella virus early in pregnancy should be entitled to a legal termination of the pregnancy (MURPHY, 1947) . Many doctors, especially in Europe, adopted this point of view.
Physicians had estimated that infection with the rubella virus produced major fetal malformation in 10 to 20% percent of the affected pregnant women, and probably an early pregnancy loss in many others.
10 Some physicians believed that such a risk was not sufficient to justify an abortion, since in most cases the woman would abort a healthy fetus. Others held the opposite opinion. Heated debates among specialists had, however, limited practical consequences. In the 1950s and 60s, British and French women who were infected with rubella early in pregnancy, were aware of the risk of fetal malformations, and wished to have an abortion, were nearly always able to find a practitioner who would perform this act, either in a private practice, or, in the majority of the cases, in a public institution (COVENTRY, 2000; VILLE; LOTTE, 2013) .
In her widely debated paper on rubella and abortion of 1959, the British pioneer of medical genetics, Julia Bell, from the Galton Laboratory, University 15 College, London, stated that "now the facts of the situation have accumulated so that one can state without doubt that rubella in the early weeks of pregnancy is such a menace to the normal development of the fetus that it constitutes a risk one cannot allow to be taken for the unborn child." (BELL, 1959b, p. 686) 11 Answering her critics, Bell added that the problem of birth defects induced by infection with the rubella virus are at the same time individual and collective: "there are three main aspects of this problem, concerned with (a) the risks of severe handicap to the unborn child, (b) the risks of acute distress and difficulty for the potential parent, perhaps for the rest of her life, (c) the burden likely to rest upon the Welfare State. I appreciate the difficulty in reaching a decision in certain cases, but these must be very rare and do not touch the main problem." (BELL, 1959b, p. 686) . Abortion, Bell explained in 1959 -that is, ten years before the decriminalization of abortion in the UK -has become the generally recognized treatment for the risk of fetal malformation induced by infection with the rubella virus: "to such an extent has this become routine treatment that maybe we can no longer hope to get measure of the risk involved or discover what proportion of such occurrences can be expected to result in a normally developed child." (BELL, 1959b, p. 686) .
In 1961-1962, the Thalidomide scandal-an epidemic of fetal malformations produced by a popular tranquilizer, Thalidomide (Kevaldon), increased the public's awareness of environmental causes of birth defects. 12 The visibility of the Thalidomide scandal heightened women's fears of fetal malformations, and the scandal was immediately followed (1962) (1963) (1964) by an epidemic of rubella in Europe and the US. At that time, doctors were able to confirm the infection of a pregnant woman with the rubella virus by measuring the rise in the anti-rubella antibodies in her blood. The availability of a serological test increased pressure on doctors to provide abortions to affected women who did not wish to continue their pregnancy. 13 Under the double pressure of the Thalidomide scandal and the rubella epidemic, abortion for risk of fetal malformation became increasingly perceived by the professionals and the general public as an acceptable way of managing such a risk (LOWY, 2014; REAGAN, 2010; COVENTRY, 2000) .
As of January 2016, experts lack data about the precise consequences of infection with the zika virus during pregnancy. Such infection may be dangerous only in early stages of pregnancy, or it may be dangerous at any time during the pregnancy; it may produce fetal malformations in a small proportion of infected women, or in a significant proportion of these women; the induction of fetal malformation by the zika virus may or may not be linked with the presence of additional factors. Research on this subject is urgently needed, as is the fight against the spread of the zika virus and efforts to produce a vaccine. On the other hand, a sanitary emergency is already present, and it seems well established that the zika virus is either the cause or an important cofactor in the microcephaly epidemics. It is not illogical to propose that, given the present state of knowledge, women infected with this virus while pregnant should be given the possibility to choose to terminate the pregnancy, especially when it is confirmed that the fetus is infected too.
In the middle of the 20 th century, experts who argued that women contracting rubella early in pregnancy should be allowed to elect an abortion, spoke about the risk of suffering for the child and the family, not about the certainty of such suffering. People with severe impairments can live happy and fulfilling lives, and their families do not need to face distress, and can find deep satisfaction and joy in raising their child, especially if they receive adequate support from the society in which they live. Nevertheless, Julia Bell's concern that the birth of a severely impaired child may be a source of distress and difficulty for the child's mother, is no less valid today than it was in 1959. Only a pregnant woman, Bell and her colleagues believed, can decide whether she is ready and capable to take care of a special needs child, not infrequently as long as she lives. Brazilian women are not legally entitled to take such a decision, and in practice, in this domain like in many others, poor women have more limited choices than affluent ones.
In the meantime the number of newborns born with microcephaly continues to increase. The epidemic of neurological impairments, some experts fear, may be more severe than presently estimated, based exclusively on measures of the circumference of the newborns' cranium. Maria Angela Rocha explains that children born with a cranial perimeter of 32 cm and less usually have brain lesions visible on computerized tomography scans, while those born with a cranial perimeter of 33 cm and more usually do not have such lesions. This is not, however, an absolute rule. Some children with a cranial perimeter of 33 cm have detectable brain lesions, and children without visible lesions can develop neurological problems (COSTA, 2015; AZEVEDO, 2015) . The fetal medicine expert, Thomaz Gollop, from USP, similarly argues that a viral infection of the fetal brain can induce neurological and developmental difficulties in children born with a normal size head. To limit the microcephaly epidemic, Dr. Gollop proposes, women should delay pregnancies, and those already pregnant should avoid contact with mosquitos. Lower class women, he recognizes however, may have more difficulty adopting these precautionary measures. They have a more limited access to reliable contraception, and often live in areas infested by aegypti mosquitos (COLLUCI, 2015) .
Microcephaly is scary. Pregnant women in rural Pernambuco report that they are terrorized by what they know about the zika epidemic and its consequences (COSTA, 2015a).
14 Brazilian doctors have no answer to their fears. Public health experts, such as the director of Fiocruz of Mato Grosso do Sul, Rivaldo Venâncio, predicts 15,000 cases of microcephaly-and possibly up to 50,000 zika-induced inborn anomalies -before the end of 2016 (MENDONÇA, 2016) . When asked about the possibility that women will be allowed to abort a fetus at risk of microcephaly, Thomaz Gollop, like other Brazilian experts, has a single answer: "abortion is a crime" (COLLUCI, 2015) . 15 Asked to provide information about the zika virus and microcephaly, Brazilian experts discuss only actions that can alleviate the symptoms of affected babies: convulsions, respiratory problems, difficulty of swallowing, developmental delays (BRASIL/MS, 2016). 16 In another time and place, physicians who, like their Brazilian colleagues today, worked in countries that criminalized abortion, had a different attitude towards women's plight. There is widespread agreement, the British obstetrician Bevis Brock of St. Bartholomew's Hospital, London explained in 1959, that, "when a pregnant mother, having had rubella, is aware of the risks and is prepared to face them, then no one would try to persuade her to accept termination. But if she feels unable to face the appalling anxiety of a pregnancy overshadowed by fear of a blind or deaf child, then it requires strong convictions to refuse this request" (BROCK, 1959) . Does Brazilian doctors' reluctance to consider interventions beyond the strict limits of legality reflect such strong convictions, or is it (also) affected by the fact that most women at high risk of giving birth to children with microcephaly and other zika-induced birth defects live in poor, often neglected areas? 
Notes

